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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer 
holding plate for a wafer polishing device to be 
excellent in heat resistance, thermal impact 
resistance and cope with the increase of a wafer 
bore, improvement of precision, and enhancement of 
quality. 

SOLUTION: This wafer holding plate 6 constitutes a 
wafer polishing device 1 togetherwith a table 2. This 
plate 6 holds a semiconductor wafer 5 at a holding 
surface 6a itself so that the semiconductor 5 is 
brought into slide contact with the polishing surface 
2a of the table 2. This plate 6 is a dense substance 
made of a silicon carbide sintered substance having 
density of 2.7 g/cm3 or more and thermal 
conductivity is 30 d/mK or more. 
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(54) WAFER HOLDING PLATE FOR WAFER POLISHING DEVICE AND ITS 
MANUFACTURE. AND POLISHING METHOD FOR SEMICONDUCTOR WAFER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a wafer holding 
plate for a wafer polishing device to be excellent in heat 
resistance, thermal impact resistance and cope with the 
increase of a wafer bore, improvement of precision, and 
enhancement of quality. 

SOLUTION: This wafer holding plate 6 constitutes a 
wafer polishing device 1 togethenwith a table 2. This 
plate 6 holds a semiconductor wafer 5 at a holding 
surface 6a itself so that the semiconductor 5 is brought 
into slide contact with the polishing surface 2a of the 
table 2. This plate 6 is a dense substance made of a 
silicon carbide sintered substance having density of 2.7 
g/cm3 or more and thermal conductivity is 30 d/mK or 
more. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this trcunslation . 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It sets on the wafer maintenance plate which holds the aforementioned semiconductor wafer 
to a maintenance side to make a semiconductor wafer **** to the polished surface of the table which 
constitutes wafer polish equipment, and density is 3 2.7g/cm. Wafer maintenance plate for wafer polish 
equipments which consists of a precise object of the product made from silicide ceramics which it is 
above, or the product made from carbide ceramics. 

[Claim 2] It sets on the wafer maintenance plate which holds the aforementioned semiconductor wafer 
to a maintenance side to make a semiconductor wafer **** to the polished surface of the table which 
constitutes wafer polish equipment, and, for the aforementioned wafer maintenance plate, density is 2.7 
g/cm3. Wafer maintenance plate for wafer polish equipments characterized by being the precise object 
made from a silicon-carbide sintered compact which it is above, and thermal conductivity being 30 or 
more w/mK. 

[Claim 3] The wafer maintenance plate for wafer polish equipments according to claim 2 characterized 
by containing 0.15 % of the weight - 1 .0% of the weight of boron, and 0.5 % of the weight - 10% of the 
weight of free carbon. 

[Claim 4] The wafer maintenance plate for wafer polish equipments according to claim 2 characterized 
by containing 0.5 % of the weight - 10% of the weight of aluminum, and 0.5 % of the weight - 10% of 
the weight of free carbon. 

[Claim 5] The aforementioned wafer maintenance plate is a wafer maintenance plate for wafer polish 
equipments given in the claim 2 characterized by being the precise object made from a silicon-carbide 
sintered compact which makes beta type silicon-carbide powder start material, or any 1 term of 4. 
[Claim 6] The wafer maintenance plate for wafer polish equipments given in the claim 1 characterized 
by the field relative roughness of the aforementioned maintenance side being less than 
[ Ra=l micrometer ], or any 1 term of 5. 

[Claim 7] How to manufacture the wafer maintenance plate for wafer polish equipments which is 
characterized by providing the following and which was indicated by the claim 2. The 1st process which 
mixes uniformly the sintering-acid 0.3 weight section which consists of at least one sort chosen from 
boron and its compound, aluminum, its compound, and carbon to the silicon-carbide powder 100 weight 
section - 20 weight sections. The 2nd process which fabricates the mixture obtained according to the 1st 
process of the above in a predetermined configuration. The process which calcinates the Plastic solid 
obtained according to the 2nd process of the above within a 1800 degrees C - 2400 degrees C 
temperature requirement. 

[Claim 8] Density is 2.7 g/cm3. The polish method of the semiconductor wafer characterized by 
grinding the aforementioned semiconductor wafer by making it ****^ rotating the aforementioned 
semiconductor wafer to the polished surface of the table which constitutes wafer polish equipment while 
making a semiconductor wafer hold to the maintenance side of a wafer maintenance plate whose thermal 
conductivity it is the precise object made from a silicon-carbide sintered compact which it is above, and 
is 30 or more w/mK. 
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[Claim 9] The aforementioned wafer maintenance plate is the polish method of the semiconductor wafer 
according to claim 8 which is the pusher plate on which the aforementioned semiconductor wafer is 
made to **** in the state of predetermined press force impression to the aforementioned polished 
surface, and is characterized by grinding the semiconductor wafer before epitaxial growth phase 
formation using the pusher plate. 

[Claim 10] The aforementioned wafer maintenance plate is the polish method of the semiconductor 
wafer according to claim 8 characterized by making the aforementioned semiconductor wafer **** in 
the state of press **** impression mostly to the aforementioned polished surface, and grinding the 
semiconductor wafer after epitaxial growth phase formation using the plate. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the wafer maintenance plate for 
wafer polish equipments, its manufacture method, and the polish method of a semiconductor wafer. 
[0002] 

[Description of the Prior Art] Generally, the mirror wafer which has a mirror plane can be obtained by 
grinding it through a wrapping process and a polishing process, after slicing the ingot of single crystal 
silicon thinly. When an epitaxial growth phase formation process is especially performed after a 
wrapping process and before a polishing process, what is called epitaxial wafer can be obtained. And to 
these raise in basic wages wafers, various processes, such as oxidization, etching, and impurity 
diffiision, are repeatedly performed in continuing wafer down stream processing, and, finally a 
semiconductor device is manufactured (refer to drawin g 3 ). 

[0003] In a series of above-mentioned processes, it is necessary to grind the device forming face of a 
semiconductor wafer using a certain means. Various kinds of wafer polish equipments (a wrapping 
machine, polishing machine, etc.) have come [ then, ] to be proposed from the former. 
[0004] Usual wafer polish equipment equips the ovra maintenance side with the pusher plate held 
possible [ rotation of this wafer ] to make a semiconductor wafer **** to the polished surface of the 
table fixed to the cooling jacket upper part, and its table. A semiconductor wafer is used in the state 
where it was generally stuck with the thermoplastic wax, to the maintenance side of a pusher plate. And 
generally as such a conventional pusher plate, the thing made from glass, the product made from an 
alumina, and stainless steel etc. is known. 
[0005] 

[Problem(s) to be Solved by the Invention] By the way, since a pusher plate is heated in many cases by 
the elevated temperature at the time of polish work, to be strong to heat deformation as the formation 
material is demanded. Moreover, in order for a thermal shock to tend to join a pusher plate at the time of 
attachment of a semiconductor wafer, to be also strong to a thermal shock is demanded. Furthermore, in 
recent years, the need of the diameter of macrostomia and a high precision wafer is also increasing, and 
it is thought with the power that the material which fills high rigidity and a low- fever expansion 
coefficient as a formation material of a pusher plate for the reason is chosen. That is, it is because it is 
required for own temperature variation to be small and for the stress moreover given to a semiconductor 
wafer to be small in order to realize the diameter of macrostomia, and a high precision wafer. 
[0006] However, at the point that coefficient of thermal expansion is small, while it is desirable, a 
blemish tends to be attached to the rear face of a semiconductor wafer, and as for a glass pusher plate, 
regrinding is behind needed. Therefore, the request to highly -precise-izing had the fault of being 
unsuitable. The pusher plate made from an alumina had the fault that heat deformation was large and it 
was weak also to a thermal shock. Since the pusher plate made from stainless steel was a metallic 
material while excelling in rigidity comparatively, it had the fault that coefficient of thermal expansion 
was large compared with ceramic material. 

[0007] Recently from the above situations, the pusher plate which used the silicon carbide (Si02) as a 
formation material has come to be proposed. A silicon carbide has high rigidity, a low-fever expansion 
coefficient, and high temperature conductivity, and, moreover, is because it is strong to heat deformation 
or a thermal shock. In addition, as same pusher plate, there are some which were indicated by the 
Japanese-Patent- Application-No. No. 151010 [ five to ] official report, for example. 
[0008] However, the pusher plate made from the silicon carbide of the above-mentioned conventional 
technology was not equipped with sufficient corrosion resistance (oxidation resistance at the time of 
using an alkali solution as an example etc.). Therefore, it was difficult on parenchyma for there to be a 
possibility that a blemish may be attached to the rear face of a semiconductor wafer though ground using 
this, and to obtain a quality semiconductor wafer. 

[0009] It is made in order that this invention may solve the above-mentioned technical problem, and the 
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1st purpose is excellent in thermal resistance, a thermal shock resistance, and corrosion resistance, and it 
is in offering the wafer maintenance plate for wafer polish equipments which can respond to diameter 
[ of macrostomia ]-izing of a semiconductor wafer, highly-precise-izing, and quality improvement. 
[0010] The 2nd purpose of this invention is to offer the method that the wafer maintenance plate which 
was excellent in the above can be manufactured certainly. Moreover, the 3rd purpose of this invention is 
to offer the polish method of a very suitable semiconductor wafer, when grinding a semiconductor wafer 
uniformly attains highly -precise-izing and quality improvement of a possible hatchet semiconductor 
wafer. 
[0011] 

[Means for Solving the Problem] It sets on the wafer maintenance plate which holds the aforementioned 
semiconductor wafer to a maintenance side to make a semiconductor wafer **** to the polished surface 
of the table which constitutes wafer polish equipment from invention according to claim 1, in order to 
solve the above-mentioned technical problem, and density is 2.7 g/cm3. Let the wafer maintenance plate 
for wafer polish equipments which consists of a precise object of the product made from silicide 
ceramics which it is above, or the product made from carbide ceramics be the summary. 
[0012] Invention according to claim 2 is set on the wafer maintenance plate which holds the 
aforementioned semiconductor wafer to a maintenance side to make a semiconductor wafer **** to the 
polished surface of the table which constitutes wafer polish equipment, and, for the aforementioned 
wafer maintenance plate, density is 3 2.7g/cm. It is the precise object made from a silicon-carbide 
sintered compact which it is above, and let the wafer maintenance plate for wafer polish equipments 
characterized by for thermal conductivity to be 30 or more w/mK be the summary. 
[0013] Invention according to claim 3 supposes that 0.15 % of the weight - 1.0% of the weight of boron 
and 0.5 % of the weight - 10% of the weight of free carbon are contained in the claim 2. Invention 
according to claim 4 supposes that 0.5 % of the weight - 10% of the weight of aluminum and 0.5 % of 
the weight - 10% of the weight of free carbon are contained in the claim 2. 

[0014] Invention according to claim 5 supposes that the aforementioned wafer maintenance plate is a 
precise object made from a silicon-carbide sintered compact which makes beta type silicon-carbide 
powder start material in the claim 2 or any 1 term of 4. 

[0015] Invention according to claim 6 supposes that the field relative roughness of the aforementioned 
maintenance side is less than [ Ra=l micrometer ] in the claim 1 or any 1 term of 5. Invention according 
to claim 7 is the method of manufacturing the wafer maintenance plate for wafer polish equipments 
indicated by the claim 2. The 1st process which mixes uniformly the sintering-acid 0.3 weight section 
which consists of at least one sort chosen from boron and its compound, aluminum, its compound, and 
carbon to the silicon-carbide powder 100 weight section - 20 weight sections, The manufacture method 
of the wafer maintenance plate for wafer polish equipments including the 2nd process which fabricates 
the mixture obtained according to the 1st process of the above in a predetermined configuration, and the 
process which calcinates the Plastic solid obtained according to the 2nd process of the above within a 
1800 degrees C - 2400 degrees C temperature requirement is made into the summary. 
[0016] For invention according to claim 8, density is 2.7 g/cm3. While making a semiconductor wafer 
hold to the maintenance side of a wafer maintenance plate whose thermal conductivity it is the precise 
object made from a silicon-carbide sintered compact which it is above, and is 30 or more w/mK By 
making it ****, rotating the aforementioned semiconductor wafer to the polished surface of the table 
which constitutes wafer polish equipment, the polish method of the semiconductor wafer characterized 
by grinding the aforementioned semiconductor wafer is made into the summary. 
[0017] In the claim 8, the aforementioned wafer maintenance plate is a pusher plate on which the 
aforementioned semiconductor wafer is made to **** in the state of predetermined press force 
impression to the aforementioned polished surface, and invention according to claim 9 supposes that the 
semiconductor wafer before epitaxial growth phase formation is ground using the pusher plate. 
[0018] In the claim 8, the aforementioned wafer maintenance plate makes the aforementioned 
semiconductor wafer **** in the state of press **** impression mostly to the aforementioned polished 
surface, and invention according to claim 10 is presupposing it that the semiconductor wafer after 
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epitaxial growth phase formation is ground using the plate. 

[0019] Hereafter, "an operation" of this invention is explained. According to invention according to 
claim 1, for this wafer maintenance plate, density is 2.7 g/cm3. Since it is the above precise object, 
combination between crystal grain children is strong, and moreover, there is very little pore and it has 
become what was excellent in corrosion resistance compared with the former. Moreover, since the 
precise object to apply is a product made from silicide ceramics, or a product made from carbide 
ceramics, it had comparatively high rigidity, low coefficient of thermal expansion, and high thermal 
conductivity, and is equipped with the property in which it is still stronger also to heat deformation or a 
thermal shock. Therefore, if it grinds using this wafer maintenance plate, it can respond to diameter[ of 
macrostomia ]-izing of a semiconductor wafer, highly -precise-izing, and quality improvement. 
[0020] According to invention according to claim 2, for this wafer maintenance plate, density is 2.7 
g/cm3. Since it is the above precise object, combination between crystal grain children is strong, and 
moreover, there is very little pore and it has become what was excellent in corrosion resistance 
compared with the former. Moreover, since the precise object to apply is a product made from a silicon- 
carbide sintered compact, it had very high rigidity, low coefficient of thermal expansion, and high 
thermal conductivity, and is equipped with the property in which it is still very stronger also to heat 
deformation or a thermal shock. Therefore, if it grinds using this wafer maintenance plate, it can 
certainly respond to diameter[ of macrostomia ]-izing of a semiconductor wafer, highly-precise-izing, 
and quality improvement. 

[0021] Here, the density of this plate is 2.7 g/cm3. It is needed that it is above and fiorthers are 3.0 
g/cm3. It is desirable that it is above and it is more desirable especially that they are three or more 3.1 
g/cm. If this density is small, as a result of combination between the crystal grain children in a sintered 
compact becoming weak or pore's increasing, it is because it becomes impossible to secure sufficient 
corrosion resistance. 

[0022] It is needed that the thermal conductivity of a sintered compact is 30 or more w/mK, and, as for a 
fiirther, it is desirable that it is 80 w/mK - 200 w/mK. If thermal conductivity is too small, it will become 
the cause which it becomes easy to produce temperature variation in the sintering inside of the body, and 
bars diameter[ of macrostomia ]-izing of a semiconductor wafer, highly-precise-izing, and quality 
improvement. On the contrary, material supply cheap [ thermal conductivity ] about the thing exceeding 
200 w/mK, while thermal conductivity is so suitable that it is large, and stable becomes difficult. 
[0023] According to invention according to claim 3, by making the boron and free carbon which fiilfiU 
the above-mentioned suitable range contain, grain growth is promoted because they work as a sintering 
acid. Therefore, as a result of a crystal grain child's grain boundary in a sintered compact decreasing and 
precision's increasing, corrosion resistance, rigidity, thermal conductivity, thermal resistance, and a 
thermal shock resistance become high. 

[0024] Here, it is good that it is 0. 1 5 % of the weight - 1.0 % of the weight, as for boron, it is still better 
that it is 0.2 % of the weight - 0.5 % of the weight, and it is good that it is especially 0.3 % of the weight 
- 0.4 % of the weight. Moreover, it is good that it is 0.5 % of the weight - 10 % of the weight, as for free 
carbon, it is still better that it is 1 .0 % of the weight - 5.0 % of the weight, and it is good that it is 
especially 3.0 % of the weight - 6.0 % of the weight. 

[0025] According to invention according to claim 4, by making the aluminum and free carbon which 
fiilfiU the above-mentioned suitable range contain, grain growth is promoted because they work as a 
sintering acid. Therefore, as a result of a crystal grain child's grain boundary in a sintered compact 
decreasing and precision's increasing, corrosion resistance, rigidity, thermal conductivity, thermal 
resistance, and a thermal shock resistance become high. 

[0026] Here, it is good that it is 0.5 % of the weight - 10 % of the weight, as for alummum, it is still 
better that it is 3.0 % of the weight - 10 % of the weight, and it is good that it is especially 5.0 % of the 
weight - 10 % of the weight. Moreover, it is good that it is 0.5 % of the weight - 1 0 % of the weight, as 
for free carbon, it is still better that it is 1 .0 % of the weight - 5.0 % of the weight, and it is good that it is 
especially 3.0 % of the weight - 6.0 % of the weight. 

[0027] According to invention according to claim 5, compared with the case where other types (alpha 
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type silicon-carbide powder and amorphous silicon-carbide powder) are chosen, big plate crystal 
becomes is easy to be formed by acquiring the precise object made from a silicon-carbide sintered 
compact by making beta type silicon-carbide powder into start material. Therefore, it leads to reduction 
of a crystal grain child's grain boundary in a sintered compact, and thermal conductivity etc. becomes 
still higher. 

[0028] But, of course, it is also possible to use alpha type silicon-carbide powder or amorphous silicon- 
carbide powder as what is replaced with beta type silicon-carbide powder. Of course, about these 
powder, one sort may be used independently, and also you may use combining two or more sorts (or [ an 
alpha type +beta type alpha type + amorphousness, beta type + amorphousness, alpha type +beta type + 
amorphousness, and ******** ]). 

[0029] According to invention according to claim 6, since the field relative roughness of a maintenance 
side is set as less than [ Ra=l micrometer ], even when a semiconductor wafer is made to hold to the 
maintenance side, the irregularity by the side of a maintenance side is not imprinted by the 
semiconductor wafer. Therefore, it should be suitable for manufacture of a highly precise and quality 
semiconductor wafer. Moreover, if the field relative roughness of a maintenance side is larger than 
Ra=l micrometer, irregularity will be imprinted by the semiconductor wafer and will have a bad 
influence on the quality of a semiconductor wafer. 

[0030] According to invention according to claim 7, the uniform mixture which consists of the sihcon- 
carbide powder and sintering acid which were produced through the 1st process serves as a Plastic solid 
of a predetermined configuration by passing through the 2nd continuing process. And by passing 
through the 3rd process, this Plastic solid is calcinated at an elevated temperature, and turns into a 
sintered compact which has very precise and suitable physical properties. 

[0031] To the silicon-carbide powder 100 weight section, it is necessary to mix uniformly the sintering- 
acid 0.3 weight section which consists of at least one sort chosen from boron and its compound, 
aluminum, its compound, and carbon - 20 weight sections. 

[0032] These matter that plays a role of a sintering acid makes the rate of crystal growth of a silicon 
carbide increase remarkably. In addition to it, these matter is diffused to all the comers of a Plastic solid 
in the buming-temperature region of a silicon-carbide sintered compact, and contributes to making the 
nucleus of plate crystal form there, as a result brings about positive precise-ization. 
[0033] Here, as boron and its compound, 1 boron simple substance, 2 2 way-ized aluminum, 3 
carbonization boron, 4 boron nitrides, 5 oxidization boron, 6 way-ized chromium, 7 way-ized 
lanthanum, etc. are mentioned, for example. Also in these, selection of 1-5 is desirable, considering 
viewpoints, such as cost. Of course, about the matter enumerated here, one sort may be used 
independently, and also you may use combining two or more sorts. 

[0034] As aluminum and its compound, 1 aluminum simple substance, 2 2 way-ized aluminum, 3 
aluminiimi carbides, 4 alumimium nitride, 5 aluminum oxides, etc. are mentioned, for example. Of 
course, about the matter enumerated here, one sort may be used independently, and also you may use 
combining two or more sorts. 

[0035] As carbon, mineral matters, such as organic substances, such as 1 phenol resin, 2 ligninsulfonic- 
acid salt, 3 polyvinyl alcohol, four com starches, 5 molasses, six coal tar pitches, and 7 alginates, and 
fiirther 8 carbon black, 9 acetylene black, are mentioned, for example. Of course, about the matter 
enumerated here, one sort may be used independently, and also you may use combining two or more 
sorts. The aforementioned carbon may be a carbon content contained in the boron compound and the 
aluminium compound. In addition, pore detailed-becomes easy to tum when carbon coexists with boron 
and its compound, aluminum, and its compound. 

[0036] As for the aforementioned sintering acid, what is been 0.3 weight section - 20 weight section is 
good, and it is still more desirable for it to be 10 weight sections - 20 weight section more desirably 
especially that it is 5.0 weight sections - 20 weight section. If there are too few amounts of a sintering 
acid, the effect to which the rate of crystal growth of a silicon carbide is made to increase will become 
inadequate. Conversely, it does not lead to large increase of the effect to which the rate of crystal growth 
is made to increase though the amount of a sintering acid is made [ many / very ], but there is a 
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possibility of causing the fall of the physical properties of a sintered compact by the increase in an 
impurity on the contrary. 

[0037] The Plastic solid made from a silicon carbide obtauaed according to the 2nd process needs to be 
calcinated within a predetermined temperature requirement. Here, 1800 degrees C - 2400 degrees C of 
inside of a predetermined temperature requirement are 2000 degrees C - 2300 degrees C preferably. If 
burning temperature is too low, it not only becomes difficult to enlarge the diameter of crystal grain, but 
much pore will remain into a sintered compact. Conversely, if burning temperature is too high, as a 
result of decomposition of a silicon carbide starting, the on-the-strength fall of a sintered compact will 
be caused. 

[0038] As explained above, according to the manufacture method of invention indicated to the claim 7, 
the wafer maintenance plate excellent in thermal resistance, a thermal shock resistance, corrosion 
resistance, etc. can be manufactured certainly. 

[0039] While a semiconductor wafer rotates to a polished surface, as a result of ****ing according to 
invention according to claim 8, the single-sided field of a semiconductor wafer is uniformly ground by 
the aforementioned polished surface. Since it is made in the state where it was held at the wafer 
maintenance plate made from a silicon carbide with which the above was excellent in polish of a 
semiconductor wafer at that time, generating of the stress constituting generating of temperature 
variation or the cause of deformation etc. cannot take place easily. Therefore, it can certainly respond 
also to diameter [ of macrostomia ]-izing of a semiconductor wafer, highly-precise-izing, and quality 
improvement. 

[0040] According to invention according to claim 9, when a pusher plate makes a semiconductor wafer 
**** to a polished surface in the state of predetermined press force impression, scouring can grind 
uniformly and efficiently by increasing farther. Consequently, a quality mirror wafer can be obtained 
certainly. 

[0041] According to invention according to claim 10, when a wafer maintenance plate makes a 
semiconductor wafer **** in the state of press **** impression mostly to a polished surface, ablation of 
the epitaxial grov^ phase at the time of polish is prevented beforehand. Consequently, a quality 
epitaxial wafer can be obtained certainly. 
[0042] 

[Embodiments of the Invention] Hereafter, the wafer polish equipment 1 of 1 operation gestalt which 
materialized this invention is explained in detail based on drawing 1 and drawing 2 . 
[0043] The wafer polish equipment 1 of this operation gestalt is roughly shown in drawin g 1 . The table 
2 which constitutes this wafer polish equipment 1 is a disk-like, for example, is formed using metallic 
materials, such as stainless steel. The upper surface of a table 2 is polished surface 2a for grinding the 
semiconductor wafer 5. The polish cross which is not illustrated is stuck on this polished surface 2a. 
Such a table 2 is attached using the bolt which is not illustrated in the upper part of the cooling jacket 3 
which similarly carried out the shape of a disk. Cooling jacket 3 self is horizontally supported by the 
pillar-like axis of rotation 4. Passage is formed in the interior of a cooling jacket 3. In this passage, the 
cold water W as a fluid for cooling circulates. 

[0044] This wafer polish equipment 1 is equipped with the wafer maintenance plate 6 made from a 
silicon-carbide sintered compact [ a large number (for convenience two / Drawing 1 illustration /) ]. The 
pusher rod 7 which are some driving gears which are not illustrated is being fixed to the core of the 
single-sided field (non-holding field 6b) of each wafer maintenance plate 6. Each pusher rod 7 is 
supporting each wafer maintenance plate 6 horizontally in the state where maintenance side 6a was 
made to counter polished surface 2a of the table 2 which exists caudad. Moreover, each pusher rod 7 can 
not only be rotated with the wafer maintenance plate 6, but only the predetermined range can move up 
and down. The semiconductor wafer 5 is stuck on maintenance side 6a of the wafer maintenance plate 6 
for example, using the thermoplastic wax etc. of course, the semiconductor wafer 5 - maintenance side 
6a ~ receiving - vacuum length - or an electrostatic target may be adsorbed At this time, polished 
surface-ed 5a in the semiconductor wafer 5 needs to turn to the polished surface 2a side of a table 2. 
[0045] When this equipment 1 is a wrapping machine, i.e., the equipment which performs polish to what 
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passed through the slice process in a raise in basic wages wafer process, as for the wafer maintenance 
plate 6, it is good that it is the thing to which the semiconductor wafer 5 is made to **** in the state of 
predetermined press force impression to poHshed surface 2a. It is because it is not necessary to worry 
about the ablation since the epitaxial growth phase is not formed, even if it impresses the press force 
with such a wafer maintenance plate 6 (that is, pusher plate). It is the same when it is equipment which 
grinds without this equipment 1 carrying out an epitaxial growth process to what passed through the 
polishing machine, i.e., aforementioned wrapping process, for mirror wafer manufacture. 
[0046] When it is equipment which grinds after this equipment 1 carries out an epitaxial growth process 
on the other hand to what passed through the polishing machine, i.e., aforementioned wrapping process, 
for epitaxial wafer manufacture, as for the wafer maintenance plate 6, it is good that it is the thing to 
which the semiconductor wafer 5 is made to **** in the state of press **** impression mostly to 
polished surface 2a. A silicon epitaxial growth phase is a shell which is easy to exfoliate compared with 
single crystal silicon. It is fimdamentally the same when it is a machine for this equipment 1 performing 
chemical mechanical polishing (CMP) after [ various ] a film formation process. 
[0047] Hereafter, some examples which materialized this operation gestalt more are explained based on 
the table of drawin g 2 . 
[0048] 

[Example] In production of [ExamplesA [ 1 ] and IB] example IB, "the beta random (tradename)" by 
IBIDEN CO., LTD. was used as silicon-carbide powder including 94.6% of the weight of beta type 
crystal. This silicon-carbide powder has the average of the diameter of crystal grain of 1.3 micrometers, 
and contamed 1 .5% of the weight of boron, and 3.6% of the weight of fi-ee carbon. 
[0049] In the 1st process, after blending the polyvinyl alcohol 5 weight section and the water 300 weight 
section to this silicon-carbide powder 100 weight section, uniform mixture was obtained by mixing in a 
ball mill for 5 hours. After carrying out predetermined-time dryness of this mixture and removing 
moisture to some extent, optimimi dose extraction was carried out and the granulation of the dryness 
mixture was carried out. 

[0050] Thus, in the 2nd process, a metal force piston is used for the granulatio of the obtained 
aforementioned mixture, and they are 50 kg/cm2. It fabricated by the pressure, the density of the 
acquired generation form - 1.2 g/cm3 it was . 

[0051] In the 3rd process, the aforementioned generation form was inserted in the crucible made from a 
graphite which can intercept the open air, and the baking was performed using the tongue man type 
firing fiimace. Baking was carried out in the argon gas atmosphere of one atmospheric pressure. 
Moreover, we heated to 2300 degrees C which is a maximum temperature in 10-degree-C programming 
rate for /at the time of baking, and decided to hold at the temperature after that for 2 hours. When the 
obtained sintered compact was observed, plate crystal was presenting the very precise three-dimensions 
network structure which became entangled in the many directions. 

[0052] moreover, the density of the obtained sintered compact - 3.1 g/cm3 it is ~ thermal conductivity 
was 150 w/mK The boron contained in the sintered compact was 0.4 % of the weight, and free carbon 
was 1 .8 % of the weight. 

[0053] Polish processing using the polish fixture made from a silicon carbide was given to the single- 
sided field of the sintered compact finally produced through the 3rd process. Consequently, field relative 
roughness completed the wafer maintenance plate 6 which has maintenance side 6a which is about 
Ra=0.5micrometer. 

[0054] Thus, when the wafer maintenance plate 6 of obtained example 1 A was set in various kinds of 
above-mentioned polish equipments 1 and the semiconductor wafer 5 of various sizes was ground, heat 
deformation etc. was not accepted in this plate 6 at all about which type. And when it applied to the 
machine for CMP which is easy to be exposed to a strong-base solution, this plate 6 not oxidizing and 
excelling in corrosion resistance was checked. This is that precision increased by few pore-ization of this 
plate 6, and it is guessed that it is what is depended on the alkali solution having stopped easily being 
able to invade into the sintering inside-of-the-body section. 

[0055] Moreover, regardless of the size, a blemish was not attached to the semiconductor wafer 5 pass 
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polish by various kinds of polish equipments 1 at all, and curvature big moreover was not produced, 
either. That is, it was proved that the very highly precise and quality semiconductor wafer 5 was 
obtained. 

[0056] On the other hand, while setting up the material, the conditions, etc. indicated to the table of 
drawing 2 in production of example 1 A, along with the aforementioned procedure, the 1st - the 3rd 
process were carried out fundamentally. The used silicon-carbide powder is alpha type, and was 
specifically made into "0Y15 (tradename)" by Yaku Islands electrical engineering incorporated 
company. 

[0057] 3.1 g/cm3 and the thermal conductivity of the density of the sintered compact of example 1 A 
were 125 w/mK. The boron contained in the sintered compact was 0.4 % of the weight, and free carbon 
was 1.8 % of the weight. That is, the inclination for the way of the sintered compact of example IB 
which made beta type silicon-carbide powder start material to become [ thermal conductivity ] higher 
about twenty percent than the sintered compact of example 1 A was seen. 

[0058] Polish processing using the polish fixture made from a silicon carbide was given to the single- 
sided field of the sintered compact produced through the 3rd process. Consequently, field relative 
roughness completed the wafer maintenance plate 6 which has maintenance side 6a which is about 
Ra=0.5micrometer. 

[0059] Thus, when the wafer maintenance plate 6 of obtained example 1 A was set in various kinds of 
above-mentioned polish equipments 1 and the semiconductor wafer 5 of various sizes was ground, the 
almost same outstanding result as the aforementioned example IB was obtained. 
[0060] That is, heat deformation etc. was not accepted in this plate 6 at all about the polish equipment 1 
of which type. And when it applied to the machine for CMP which is easy to be exposed to a strong- 
base solution, this plate 6 not oxidizing and excelling in corrosion resistance was checked. Moreover, 
regardless of the size, a blemish was not attached to the semiconductor wafer 5 pass polish by various 
kinds of polish equipments 1 at all, and curvature big moreover was not produced, either. That is, it was 
proved that the very highly precise and quality semiconductor wafer 5 was obtained. 
In production of [example 2A, 2B] example 2B, "the beta random (tradename)" by IBIDEN CO., LTD. 
was used as well as the aforementioned example IB as silicon-carbide powder including 94.6% of the 
weight of beta type crystal. This silicon-carbide powder has the average of the diameter of crystal grain 
of 0.4 micrometers, and contained 10% of the weight of aluminum, and 5.5% of the weight of free 
carbon. On the other hand, in sample production of example 2A, "0Y15 (tradename)" by Yaku Islands 
electrical engineering incorporated company which is alpha type silicon-carbide powder was used as 
well as the aforementioned example 1 A. 

[0061] After carrying out the 1st process and the 2nd process according to the procedure of example 1 A, 
tiie generation form was inserted in the crucible made from a graphite in the 3rd process, and the baking 
was performed using the tongue man type firing fiimace. Baking was carried out in the argon gas 
atmosphere of one atmospheric pressure. Moreover, we heated to 2200 degrees C which is a maximum 
temperature in 15-degree-C programming rate for /at the time of baking, and decided to hold at the 
temperature after that for 5 hours. When the obtained sintered compact was observed, plate crystal was 
presenting the very precise three-dimensions network structure which became entangled in the many 
directions. 

[0062] the density of the sintered compact of obtained example 2fi -3.1 g/cm3 it is - thennal > 
conductivity was 170 w/mK The aluminum contained in the sintered compact was 2.6 % of the weight, 
and free carbon was 3.2 % of the weight, moreover, the density of the sintered compact of obtained 
example 2A ~ 3.1 g/cm3 it is — thermal conductivity was 142 w/mK The aluminimi contained in the 
sintered compact was 2.6 % of the weight, and free carbon was 3.2 % of the weight. That is, the 
inclination for the way of the sintered compact of example 2B which made beta type silicon-carbide 
powder start material to become [ thermal conductivity ] higher about twenty percent than the sintered 
compact of example 2A was seen. 

[0063] Polish processing using the polish fixture made from a silicon carbide was given to the single- 
sided field of the sintered compact finally produced through the 3rd process. Consequently, field relative 
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roughness completed the wafer maintenance plate 6 which has maintenance side 6a which is about 
Ra=0.5micrometer. 

[0064] Thus, when obtained example 2A and the wafer maintenance plate 6 of 2B were set in various 
kinds of above-mentioned polish equipments 1 and the semiconductor wafer 5 of various sizes was 
ground, the almost same outstanding result as the aforementioned examples 1 A and IB was obtained. 
[0065] That is, heat deformation etc. was not accepted in this plate 6 at all about the polish equipment 1 
of which type. And when it applied to the machine for CMP which is easy to be exposed to a strong- 
base solution, this plate 6 not oxidizing and excelling in corrosion resistance was checked. Moreover, 
regardless of the size, a blemish was not attached to the semiconductor wafer 5 pass polish by various 
kinds of polish equipments 1 at all, and curvature big moreover was not produced, either. That is, it was 
proved that the very highly precise and quality semiconductor wafer 5 was obtained. 
In production of [ExamplesA [ 3 ],B [ 3 ],A [ 4 ], and 4B] examples 3B and 4B, "the beta random 
(tradename)" by IBIDEN CO., LTD. which is beta type silicon-carbide powder was used as well as the 
aforementioned example IB. On the other hand, in sample production of Examples 3 A and 4A, "0Y15 
(tradename)" by Yaku Islands electrical engineering incorporated company which is alpha type silicon- 
carbide powder was used as well as the aforementioned example 1 A. And while setting up the material, 
the conditions, etc. indicated to the table of drawin g 2 , along with the procedure of the aforementioned 
example lA, the 1st - the 3rd process were carried out fundamentally. 

[0066] 3.1 g/cm3 and the thermal conductivity of the density of the sintered compact of obtained 
example 3B were 132 w/mK. The boron contained in this sintered compact was 0.7 % of the weight, and 
free carbon was 3.8 % of the weight, moreover, the density of the sintered compact of obtained example 
3A - 3.1 g/cm3 it is - thermal conductivity was 1 10 w/mK The content of boron and free carbon was 
the same. That is, the inclination for the way of the sintered compact of example 3B which made beta 
type silicon-carbide powder start material to become [ thermal conductivity ] higher about twenty 
percent than the sintered compact of example 3 A was seen. 

[0067] 2.7 g/cm3 and the thermal conductivity of the density of the smtered compact of obtained 
example 4B were 96 w/mK. The aluminum contained in this sintered compact was 1.6 % of the weight, 
and free carbon was 3.3 % of the weight, moreover, the density of the sintered compact of obtained 
example 4A - 2.7 g/cm3 it is ~ thermal conductivity was 80 w/mK The content of boron and free 
carbon was the same. That is, the inclination for the way of the sintered compact of example 4B which 
made beta type silicon-carbide powder start material to become [ thermal conductivity ] higher about 
twenty percent than the sintered compact of example 4A was seen. 

[0068] Of course, the suitable result which is equal to Examples 1 A, IB, and 2 A and 2B was obtained 
also about these things 3A, 3B, 4A, and 4B. 

In the examples 1 and 2 of the [examples 1 and 2 of comparison] comparison, while setting up the 
material, the conditions, etc. indicated to the table of drawin g 2 , along with the procedure of the 
aforementioned example 1 A, the 1st - the 3rd process were carried out fiindamentally. 
[0069] however, suitable [ in the amount of a sintering acid ] in the example 1 of comparison - being 
out of range (it being specifically fewer than 0.15 % of the weight in the amount of boron) it set up 
Consequently, 2.3 g/cm3 and the thermal conductivity of the density of the obtained sintered compact 
were 20 w/niK. The boron contained in this sintered compact was 0.05 % of the weight, and free carbon 
was 1 .0 % of the weight, 

[0070] moreover, suitable [ in the amount of a sintering acid ] in the example 2 of comparison ~ being 
out of range (more [ specifically / amount / of aluminum / % of the weight / 10 ]) -- it sets up and 
suitable in burning temperature - being out of range (lower 300 degrees C than 2000 degrees C) - it set 
up Consequently, 2.0 g/cm3 and the thermal conductivity of the density of the obtained sintered compact 
were 22 w/mK. The aluminum contained in this sintered compact was 0.09 % of the weight, and free 
carbon was 2.8 % of the weight. 

[0071] Therefore, when the wafer maintenance plate of the two above-mentioned examples of 
comparison was set in various kinds of above-mentioned polish equipments 1 and the semiconductor 
wafer 5 of various sizes was ground, a result which various kinds of faults (heat deformation, pervasion. 
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oxidization, etc.) produce on this plate was brought. Moreover, the precision and quaUty of the 
semiconductor wafer 5 pass polish were also what is simply less than each examples 1 A-4B. 
[0072] Therefore, according to this operation gestalt, the following effects can be acquired. Here, only 
typical things are enumerated. 

(1) According to this operation gestalt, the wafer maintenance plate 6 excellent in thermal resistance, a 
thermal shock resistance, and corrosion resistance can be realized, and correspondence becomes 
certainly possible at diameter [ of macrostomia ]-izing of the semiconductor wafer 5, highly-precise- 
izing, and quality improvement. 

[0073] (2) According to the manufacture method shovm with this operation gestalt, since tabular crystal 
growth is effectively promoted at the time of baking, the wafer maintenance plate 6 which was excellent 
in the above can be manufactured certainly. 

[0074] (3) According to the polish method of the semiconductor wafer 5 of this operation gestalt, it is 
possible to grind the semiconductor wafer 5 uniformly with the wafer maintenance plate 6 which was 
excellent in the above. Therefore, it is very suitable when attaining highly-precise-izing and quality 
improvement of the semiconductor wafer 5. 

[0075] In addition, you may change the operation gestalt of this invention as follows. 

0 Even if the formation material of a table 2 is not limited to a metal like stainless steel, for example, is 

ceramic material, such as alumimium nitride and a silicon carbide, it is easy to be natural [ material ]. 

Density is 2.7 g/cm3 like [ when the sintered compact of a silicon carbide is chosen as a formation 

material for table 2 ] the wafer maintenance plate 6 of this operation gestalt. It is good to consider as the 

precise object which it is above. Furthermore, it is more desirable to make the thermal conductivity of 

the aforementioned sintered compact into 30 or more w/mK. Thus, if it grinds combining the table 2 and 

plate 6 which have the outstanding physical properties, much more diameter [ of macrostomia ] -izing of 

the semiconductor wafer 5, highly-precise-izing, and quality improvement are expectable. 

[0076] O Only one semiconductor wafer 5 may be stuck, and also two or more semiconductor wafers 5 

may be stuck on maintenance side 6a of the wafer maintenance plate 6. When it considers especially as 

the latter type, it is good the shape not of perfect flatness but to iForm for example, maintenance side 6a 

slightly in the shape of the spherical surface (flatness of 0.5 micrometers - 5 micrometers). 

[0077] O It is easy to be natural even if it adopts the structure of replacing with the method which moves 

the wafer maintenance plate 6 side up and down, and moving a table 2 side up and down. 

0 As silicide ceramics other than a silicon carbide, density is 2.7 g/cm3. If the conditions of the precise 

object which it is above are fulfilled, choosing a silicon nitride (Si 3N4), sialon, etc., for example will 

also be permitted, and it will deal in it. 

[0078] O As carbide ceramics other than a silicon carbide, density is 2.7 g/cm3. If the conditions of the 
precise object which it is above are fulfilled, choosing a boron carbide (B4 C) etc., for example will also 
be permitted, and it will deal in it. 

[0079] Next, the technical thought grasped according to the operation gestalt mentioned above is 
enumerated below besides the technical thought indicated by the claim. 

(1) In the mirror wafer which has the polished surface-ed formed of the polish to the sliced single crystal 
silicon in the single-sided field at least Density is 2.7 g/cm3. In the state where it was held in the 
maintenance side of a wafer maintenance plate whose thermal conductivity it is the precise object made 
from a silicon-carbide sintered compact which it is above, and is 30 or more w/mK The mirror wafer 
manufactured through the polish process made to carry out a rotation slide contact to the polished 
surface of the table which constitutes wafer polish equipment. According to invention given in this 
technical thought 1, quality improvement can be attained. 

[0080] (2) In the epitaxial wafer which has the polished surface-ed formed by grinding this layer after 
performing epitaxial growth to the sliced single crystal silicon in the single-sided field at least Density is 
2.7 g/cm3. In the state where it was held in the maintenance side of a wafer maintenance plate whose 
thermal conductivity it is the precise object made from a silicon-carbide sintered compact which it is 
above, and is 30 or more w/mK The epitaxial wafer manufactured through the polish process made to 
carry out a rotation slide contact to the polished surface of the table which constitutes wafer polish 
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equipment. According to invention given in this technical thought 2, quality improvement can be 
attained. 

[0081] (3) Set to a claim 8 or 10 and, for the aforementioned table, density is 2.7 g/cm3. The polish 
method of the semiconductor wafer characterized by being the precise object made from a silicon- 
carbide sintered compact which it is above, and thermal conductivity being 30 or more w/mK. 
According to invention given in this technical thought 3, much more diameter[ of macrostomia ]-izing of 
a semiconductor wafer, highly-precise-izing, and quality improvement are expectable by grinding 
combining the table and plate which have the outstanding physical properties. 
[0082] 

[Effect of the Invention] As explained in full detail above, according to invention according to claim 1, 
it excels in thermal resistance, a thermal shock resistance, and corrosion resistance, and the wafer 
maintenance plate for wafer polish equipments which can respond to diameter [ of macrostomia ]-izing 
of a semiconductor wafer, highly-precise-izing, and quality improvement can be offered. 
[0083] According to invention according to claim 2 to 6, it excels in thermal resistance, a thermal shock 
resistance, and corrosion resistance extremely, and diameter[ of macrostomia ]-izing of a semiconductor 
wafer, highly-precise-izing, and quality improvement can be provided with the wafer maintenance plate 
for wafer polish equipments which can certainly respond. 

[0084] According to invention given in claims 3 and 4, as a resuh of the precision of a sintered compact 
increasing, the corrosion resistance of a wafer maintenance plate, rigidity, thermal conductivity, etc. 
become high certainly. According to invention according to claim 5, the thermal conductivity of a wafer 
maintenance plate etc. becomes high more certainly. 

[0085] According to invention according to claim 6, the much more highly-precise-izing and much more 

quality improvement of a semiconductor wafer can be attained, without causing especially high cost- 

ization. According to invention according to claim 7, the method that the wafer maintenance plate which 

was excellent in the above can be manufactured certainly can be offered. 

[0086] When grinding a semiconductor wafer uniformly attains highly-precise-izing and quality 

unprovement of a possible hatchet semiconductor wafer according to invention according to claim 8 to 

10, the polish method of a very suitable semiconductor wafer can be offered. 

[0087] According to invention according to claim 9, since it can grind uniformly and efficiently, a 

quality mirror wafer can be obtained certainly. According to invention according to claim 10, since 

ablation of the epitaxial growth phase at the time of polish is prevented beforehand, a quality epitaxial 

wafer can be obtained certainly. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] The schematic diagram showing the wafer polish equipment in 1 operation gestait which 
materialized this invention. 

[Drawin g 2] The table having shown the manufacture conditions and sintered-compact property in each 
example and each example of comparison. 

[Drawin g 3] (a) and (b) are a flow chart for explaining the outline of the manufacture procedure of a 
semiconductor device. 
[Description of Notations] 

1 [ ~ A polished surface, 5 / - A semiconductor wafer, 6 / - The wafer maintenance plate for wafer 
polish equipments, 6a / - Maintenance side. ] ~ Wafer polish equipment, 2 — A table, 2a 
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